Development of drug resistance limits the effectiveness of anticancer treatments.
228 observed that in terms of DNA content, MEL-R cells acquired a tetraploid phenotype as revealed 229 by the shift in DNA content to the right (Fig 3, bottom panel ). An increase in the ploidy of MEL-230 R cell lines might explain the increase in histone gene expression detected by RNA-seq. (Fig 5A) , although the difference in the level of expression varied from 252 more than ten-fold (Hist1h2bk) to two-fold (Hist1h2bj). The same pattern was observed between 253 the differentiated (MEL-96h) and undifferentiated samples (Fig 5B) . These results ruled out the 254 hypothesis that MEL-R tetraploidy was responsible for histone gene over-expression. (Fig 6A and 264 B) and five in the case of Plek (Fig 6C) . Bisulphite sequencing revealed that all the CpG sites 265 were hypomethylated in undifferentiated (0 h) and differentiated (96 h) MEL cells, whereas the 266 promoters remained hypermethylated at all CpG sites in the resistant cell line. Sites 3, 4 and 5 at 267 the Btk promoter were within a highly cytosine-rich region that were converted to thymine after 268 bisulfite treatment, becoming difficult to resolve. We concluded from these experiments that Btk, 269 Was and Plek expression was silenced by promoter methylation in MEL-R cell lines.
271
To confirm these results, we examined the expression pattern of the enzymes that catalyze DNA 272 methylation (Dnmt1, Dnmt3a and Dnmt3b) and those that are involved in demethylation 273 processes (Tet1, Tet2 and Tet3). Quantitative RT-PCR analysis revealed that the level of 274 expression of Dnmt1, the maintenance methylase enzyme, was higher in MEL-R cells than in 275 undifferentiated or differentiated MEL cells, whereas minimal changes were detected for the de 276 novo methylases Dnmt3a and Dnmt3b between the different cell populations (Fig 7) . By 277 contrast, expression of Tet3, but not Tet1 and Tet2 (enzymes involved in methyl group removal), 278 was markedly reduced in MEL-R cells (Fig 7) . These results showed that the increase in DNA 279 methylation by Dnmt1 in MEL-R cells overlaps with a decrease in demethylation by Tet3, which 280 presumably results in the silencing of Btk, Was and Plek promoters. 291 While these results demonstrate that the total amount of actin is equivalent for both cell lines, it 292 does not reveal details of the actin organization. We therefore used fluorescence 293 immunocytochemistry and confocal microscopy with an antibody to actin to localize the protein 294 in fixed MEL and MEL-R cells. In both populations, a rim of actin fluorescence was apparent 295 surrounding nuclei (Fig 9) ; however, there was an appreciable reduction in signal intensity in 296 MEL-R cells. These results were consistent with the RNA-seq analysis, where a marked 297 reduction in the expression of actin-regulators genes was detected in MEL-R cells, strongly 298 suggesting that actin cytoskeleton organization is perturbed in the resistant erythroleukemia cell 299 line. We hypothesized that proteins of the actin network such as Btk, Was and Plek among others 300 described in Table 1 , are essential for such organization although it is unclear whether the 301 absence of expression is a cause or consequence of the defect. 
